[The sodium pump could constitute a new target to combat glioblastomas].
Malignant gliomas of which glioblastomas represent the ultimate grade of malignancy are characterized by dismal prognoses because malignant glioma cells present both important proliferation and neoangiogenesis processes and can actively migrate through the narrow extra-cellular spaces in the brain, often travelling relatively long distances, making them elusive targets for effective surgical management. Invasive malignant glioma cells show a decrease in their proliferation rates and a relative resistance to apoptosis (type I programmed cell death) as compared to the highly cellular centre of the tumour, and this may contribute to their resistance to conventional proapoptotic chemotherapy and radiotherapy. The multidisciplinary up to date treatment for glioblastoma patients combined maximal surgical removal of the tumor with postoperative radiotherapy and concomitant chemotherapy with temozolomide. Temozolomide is a proautophagic (type II programmed cell death) drug and can thus circumvent part of the glioblastoma resistance to apoptosis. Another way to potentially overcome apoptosis resistance is to decrease the migration of malignant glioma cells in the brain, which then should restore a level of sensitivity to proapoptotic drugs. The Na(+)/K(+)-ATPase or sodium pump is an ion transporter which in addition to exchanging cations, is also the ligand for cardenolides and is directly involved in the migration of cancer cells in general and of glioma cells in particular. We have shown that the alpha1 subunit of the sodium pump is highly expressed in glioma cells compared to normal brain tissues and we are the first to propose the alpha1 subunit of the sodium pump as a new target in the context of malignant glioma treatment. Using a novel cardenolide with unique structural features, which markedly inhibits sodium pump activity and binds to the alpha1 subunit, we have shown marked anti-proliferative and anti-migratory effects on human glioblastoma cells (and other cancer cell types). We have characterized at least partially the anti-cancer mechanism of action of the novel cardenolide. It is a ligand of the alpha1 subunit of the pump which impairs the proliferation and migration of glioblastoma cells by disorganizing the actin cytoskeleton and inducing severe autophagic process in glioblastoma cells. Collectively, these data suggests that the novel cardenolide is an attractive candidate for preclinical and clinical development, at least in the area of glioblastoma. This compound should reach phase I clinical trials in the summer of 2008.